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Abstract. In this paper we present uniqueness theorems for interior and exterior dynamic prob- 
lems in Eringen’s theory of thin micropolar plates. 
1. INTRODUCTION 
The theory of thin micropolar plates was introduced in [l] to account for discrepancies be- 
tween experiments and the classical plate theory when the microstructure of the material 
is significant (e.g., granular materials, elastic vibrations of high frequency and small wave- 
length, etc.). Existence and uniqueness results for static problems of bending and of exten- 
sional motions of thin micropolar plates were presented in [24]. Here the exterior problems 
were solved in special classes of finite energy functions having a specific “far field pattern.” 
In this paper, we use the energy method to obtain uniqueness results for the corresponding 
dynamic problems. For the exterior problems we show that the necessary uniqueness results 
can also be obtained in the special classes mentioned above. These are larger than the class 
of admissable functions used in classical elasticity. Throughout what follows we assume 
that, unless otherwise stated, Greek and Latin subscripts take the values 1, 2 and 1, 2, 3, 
respectively, and that summation is carried out over repeated indices. 
2. BENDING OF MICROPOLAR PLATES 
Let a x [-hc/2, ho/21 be the region occupied by a homogeneous and isotropic thin mi- 
cropolar plate, where R is a domain in R2 bounded by a simple closed C2-curve aR and 
O<hc= const. << diam R is the thickness. In the absence of body forces and moments 
and of forces and moments on the faces, the dynamic equations for bending can be written 
in the form [l] 
L(dx) v(x,t) = &x,2), x E R, t E r, 
where L(az) is the (5x5)- matrix of operators of static equilibrium [3], v = ( ~1, ~2, v3,v4,~5)~, 
u = (ph2v1, ph2v2, pv3, 3v4, m)T, T is the time interval [te,ti] and p and 3 are the mass 
density and microinertia, respectively. It should be noted that vi characterise the displace- 
ment and v,+s the microrotation. 
Together with (1) we also consider the boundary stress operator T(&), as defined in [3]. 
For simplicity, when all the uj, J = 1,. . . ,5, belong to some function space X we also write 
v E x. 
Finally, let Q2+ E s1 and R- _ R2\{fl U dS2) and denote by A and A’ the classes of 
(5 x 1)-matrices in R- having the specific “far-field” patterns introduced in [3], but with 
arbitrary functions of time replacing the arbitrary constants. 
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3. DIRICHLET AND NEUMANN PROBLEMS 
We consider the solution of (1) subject to the following initial conditions 
v(t, to) = B(x), 2: E n+(V), 
;(? to> = C(z), 2 E a+@-), 
and the boundary conditions 
v(zo,t) = A(zo,t), 
Tv(zo,t) = E(xo,Q, (zo,i) E dR x 7-. 
Here A, B, C, D are prescribed (5 x 1)-matrices. 
(II+) Find v E C2(s2+ x r) n Cl@‘+ x r) satisfying (1), (2) and (3). 
(D-) Find v E C2(R- x 7) n C’(R x r) nd’ satisfying (1) (2) and (3). 
(N+) Find v E C2(Q+ x r) n Cl@+ x T) satisfying (l), (2) and (4). 
(IV-) Find ZJ E C2(R- x r) rl Cr(n- x r) n A” satisfying (1), (2) and (4). 
(2) 
(3) 
(4) 
4. UNIQUENESS RESULTS 
Proceeding as in [5], using results from [3] and [4], we can prove the following lemma. 
LEMMA. Let Eck)(t) and II?(~)(~) represent the total kinetic and potential energies respec- 
tively in the middle surface of the plate. 
(i) For 21 E C2(R+ x T) ncl(l?+ x T) satisfying (1) in 0+, 
$(E(“)(t) + dP)(t)) = 6, [$(~,t)]~Tw(x,t)dSz. 
(ii) For v E C2(W x 7) n Cr(r x r) fl A” satisfying (1) in SF, 
&(E@)(t) + E’P’(t)) = -J,, [~(~,t)]~Tw(x,t)dS,. (6) 
(5) 
THEOREM 1. (II+), (D-), (IV+) and (IV-) have at most one solution. 
PROOF: Consider (Of). Uniqueness for (IV+) is proved similarly. Suppose (D+) has two 
solutions. Their difference v satisfies 
L(az) v(2, t> =-&u(x, t>, (z,t> E (a+ x r), 
21(x0, t) =o, (co,t) E Xl x ?-, 
z)(z, to> =o, x E R+, 
&o) =0, x E a+. 
From (5) and (7)-(g) we obtain 
E(“)(t) + E(P)@) = 0, t E I-. 
Since ,?I?@) is non-negative [4] and 
(7) 
(8) 
(9) 
(10) 
E(“)(t) = J,+ {f-g(~)‘+ ($)“I +;(%)2+$[($)2+ (~)2]}czc, (11) 
is clearly always non-negative, (10) implies Eck)(t) = E(p)(t) = 0, t E T. From (8) and (11) 
we then obtain V(X, t) = 0, (z, t) E n+ x T, as required. The exterior problems are treated 
similarly, except that we now use (6) instead of (5). 
REMARK: Unlike the Neumann problems of static equilibrium [4], here we have uniqueness 
of any solution to (IV+), and (N-) can have at most one solution in the “wider class” A*. It 
should also be noted that uniqueness in the class A’ is less restrictive than the corresponding 
results for classical and couple-stress elasticity proved in [5]. 
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5. EXTENSIONAL MOTIONS OF MICROPOLAR PLATES 
In the absence of body forces and moments, and of forces and moments on the faces, 
the dynamic equations for extensional motions of thin micropolar plates can be written 
in the form (1) where, in this case, L(&) is the (3 x 3)-matrix of static equilibrium [2], 
?J = (%W# and u = (PV~,PV~,P~)~, with v, characterizing displacement and v3 
microrotation. 
Replacing the class A’ from the bending theory by f3* introduced for extensional mo- 
tions in [2], we can formulate corresponding initial boundary value problems (W), (N+), 
(D-) and (N-). Using results from [2] and [6], we can prove in the same way as for bending 
the following uniqueness theorem. 
THEOREM 2. In the case of extensional motions (P), (N+), (D-) and N-) have at most 
one solu hon. 
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